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(54) VIDEO SIGNAL TIME DIVISION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a simple circuit in which an NTSC 
(composite/component system) video processing circuit is adopted as a video 
signal processing circuit for a high-vision video digital signal. 
SOLUTION: A demultiplexer section 1 applies time division to a high-vision input 
signal 21 to output time division bit signals 23242526. A timing reference code 
detection section 2 detects a reference code to output a synchronizing output 
signal 27. A timing reference code insert section 3 inserts the synchronizing 
output signal 27 to the time division bit signals 23242526. Serial digital video 
processing sections 77a7b7c apply video image processing to signals PbYOPrYL A 
multiplexer section 9 multiplexes video processing signals 32333435 to output a 
high-vision output signal 22. A timing reference code detection section 8 outputs 
a reference code 36 to the multiplexer section 9. 



CLAIMS 



[Claim(s)] 

[Claim 1]While carrying out the time sharing of the video signal to four channelsa 
synchronized signal produced from said video signal by detecting is inserted in 
each of said time division signals of four channelsA video-signal time sharing 
circuit multiplexing a video signal of four channels which carried out graphic 
processing of each of a these-inserted signal with a reference signal acquired by 
detecting from one of said the video signals of four channels. 
[Claim 2]A video-signal time sharing circuit comprising: 

A time sharing means to output a video signal as time division signals of four 



channels. 

The 1st reference signal detection means that detects the 1st reference signal 
from said video signaland outputs a synchronized signal. 

A reference signal inserting means which inserts said synchronized signal in said 
time division signals. 

A graphic processing means formed corresponding to each of the 1st and 2nd 
color-difference signal and the 1st and 2nd luminance signal which this reference 
signal inserting means outputsA multiplexing means which multiplexes and outputs 
each video signal which these graphic processing means outputsand the 2nd 
reference signal detection means that detects said synchronized signal from the 
1st color-difference signal that said graphic processing means outputsand outputs 
the 2nd reference signal to said multiplexing means. 

[Claim 3]The video-signal time sharing circuit comprising according to claim 2: 
A serial-parallel-conversion machine from which said graphic processing means 
changes serial data into parallel data. 

A graphic processing circuit which carries out graphic processing of said parallel 
data. 

A parallel serial converter which changes into serial data parallel data which this 
graphic processing circuit outputs. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the video-signal time 
sharing circuit which performs graphic processing of the bit serial signal for Hi- 
Vision about a video-signal time sharing circuit. 
[0002] 

[Description of the Prior Art]Generallyafter processing of the bit serial signal for 
Hi-Vision performs serial parallel conversion directlyvarious kinds of graphic 
processings are performed in the circuit only for Hi-Vision. 
[0003] Drawing 3 is a block diagram showing the conventional video-signal time 
sharing circuit. 

[0004]The serial-parallel-conversion machine 16 which will change the serial data 
of the input signal 21 for Hi-Vision into parallel data if drawing 3 is referred tolt 
comprises the graphic processing circuit 1 7 which carries out graphic processing 
of the changed parallel dataand the parallel serial converter 18 which changes into 
serial data the parallel data by which graphic processing was carried outand 
outputs the output signal 38 for Hi-Vision. In this casethat by which the exclusive 
design of the graphic processing circuit 17 was carried out for Hi-Vision is needed. 
[0005]"Digital video signal recording and reproducing systems and its device" 



given in JP2-217094A are known as an example of such picture signal circuitry for 
Hi-Vision. In this gazettethe luminance signal and color-difference signal of Hi- 
Vision are divided into five channelsand the art which is changed into one half of 
the data rates of a Hi-Vision studio standard signaland carries out digital recording 
to a video device is indicated. 

[0006]The bit rate of the image digital signal for Hi-Vision is 1 .485 Gbps. 
Since a luminance signal will serve as a sampling rate with 74.25 MHz and a color- 
difference signal will serve as a sampling rate of 37.125 MHz if serial parallel 
conversion is then carried outin order to process this high-speed luminance 
signala dedicated communication circuit is needed. 

[0007] 

[Problem(s) to be Solved by the Invention]Since the dedicated communication 
circuit for Hi-Vision is newly needed for high-speed signal processing and circuitry 
is complicatedthe conventional video-signal time sharing circuit mentioned above 
has the fault of spoiling economical efficiency. 

[0008]The purpose of this invention is to provide the signal time sharing circuit of 
the simple circuitry which can divert the graphic processing circuit of NTSC (a 
composite / component method) of the present use as a graphic processing 
circuit of the image digital signal for Hi-Vision. 
[0009] 

[Means for Solving the Problem]While a video-signal time sharing circuit of this 
invention carries out the time sharing of the video signal to four channelsA 
synchronized signal produced by detecting from said video signal is inserted in 
each of said time division signals of four channelslt is characterized by multiplexing 
a video signal of four channels which carried out graphic processing of each of a 
these-inserted signal with a reference signal acquired by detecting from one of 
said the video signals of four channels. 

[001 0]A time sharing means to output a video signal as time division signals of four 
channelsThe 1st reference signal detection means that detects the 1st reference 
signal from said video signaland outputs a synchronized signalA reference signal 
inserting means which inserts said synchronized signal in said time division 
signalsand a graphic processing means formed corresponding to each of the 1st 
and 2nd color-difference signal and the 1st and 2nd luminance signal which this 
reference signal inserting means outputslt is characterized by having a multiplexing 
means which multiplexes and outputs each video signal which these graphic 
processing means outputsand the 2nd reference signal detection means that 
detects said synchronized signal from the 1st color-difference signal that said 
graphic processing means outputsand outputs the 2nd reference signal to said 
multiplexing means. 

[001 1]A serial-parallel-conversion machine from which said graphic processing 
means changes serial data into parallel datalt is characterized by having a graphic 
processing circuit which carries out graphic processing of said parallel dataand a 
parallel serial converter which changes into serial data parallel data which this 



graphic processing circuit outputs. 
[0012] 

[Embodiment of the Invention]Nextan embodiment of the invention is described 
with reference to drawings. 

[0013] Drawing 1 is a block diagram showing one embodiment of the video-signal 
time sharing circuit of this invention. 

[0014]The demultiplexing part 1 which this embodiment shown in drawing 1 carries 
out the time sharing of the input signal 21 for Hi-Visionand outputs the division bit 
signals 232425and 26The timing-basis code primary detecting element 2 which 
detects a timing-basis code and outputs the synchronizing output signal 27The 
timing-basis code insert portion 3 which inserts the synchronizing output signal 27 
in the division bit signals 232425and 26The serial digital video treating parts 
77a7band 7c which carry out graphic processing of the division serial signal Pb 
which this reference code insert portion 3 outputs YOPrand Ylwith the multiplexing 
part 9 which multiplexes the graphic processing signals 323334and 35 which the 
serial digital video treating parts 77a7band 7c of these each outputand outputs the 
output signal 22 for Hi-Vision. It comprises the timing-basis code primary 
detecting element 8 which outputs the timing-basis code 36 to the multiplexing 
part 9. 

[0015]The thing corresponding to the component shown in drawing 3 in drawing 1 
attaches the same reference number or numeralsand omits the explanation. 
[0016] Drawing 2 is a time chart explaining operation of this embodiment. 
[0017]Nextwith reference to drawing 1 and drawing 2 operation of this embodiment 
is explained more to details. 

[0018]The bit rate 1.485Gbps serial data which are the input signals 21 for Hi- 
Vision are divided into the division bit signals 232425and 26 of four channels by 
the demultiplexing part 1. The bit rate of each signal serves as 371Mbps. 
[0019]The input signal 21 for Hi-Vision is outputted also to the timing-basis code 
primary detecting element 2and performs detection of a synchronized signaland 
extraction of line information. Detection of a synchronized signal is performed by 
detecting the row (10 bits each x 6= 60 bits) of the data "3FF" of the hexadecimal 
display included in the input signal 21 for Hi-Vision3FF000000000and "000." 
[0020]Since it is a hexadecimal display3FFshows "1 1 1 1 1 1 1 1 1 1 " as binaryfor 
example. "0" shows a low level and "1" shows high level. 

[0021]Here the frame structure (it is described as a digital line below) of digital 
datal digital line 4400Ts (Ts is 1Ts=1/2 and T;T=1 3.468ns at a time slot) 
comprises a digital blanking period (560Ts) and a digital effective line (3840Ts) 
which is data. 

[0022]In the input signal 21 for Hi-Visiona synchronized signal appears twice all 
over 1 digital lineand is called multiplex EAV10 and multiplex SAV14respectively. 
The data constellation "XYZ" data which will be continued if a synchronized signal 
is detected is extractedand digital line information is acquired. This "XYZ" data is 
not a hexadecimal displaya data name is only shownand the information on 
discernment of the 1st field / the 2nd field of a video signaldiscernment of field 



blanking period/and other periodsand discernment of SAV/EAV is included. Since 
the synchronized signal is not contained in the division bit signals 232425and 26 
outputted from the demultiplexing part lit is necessary to insert a synchronized 
signal newly. 

[0023]This insertion will be performed by the synchronizing output signal 27 which 
is the timing-basis code insert portion 3and the timing-basis code primary 
detecting element 2 outputs. The synchronized signal inserted at this time is a 
synchronized signal which consists of 4 words of "3FF"000000and "XYZ" which 
were detected and extracted about multiplex EAV10 in the timing-basis code 
primary detecting element 2About multiplex SAVthe synchronized signal which 
consists of 2 words of "3FF" and "000" which were detected and extracted in the 
timing-basis code primary detecting element 2 is inserted. The information on 
"XYZ" is not inserted in multiplex SAV14 because the information on "XYZ" of 
multiplex SAV14 is easily generated from the information on "XYZ" inserted in 
multiplex EAV10. 

[0024]Since the synchronized signal is inserted in the four division serial signals 
Pb outputted from the timing-basis code insert portion 3Y0Prand Y1 at 
eachsynchronizing separation and graphic processing become possible for every 
signal. 

[0025]The serial digital video treating parts 77a7band 7c are provided with the 
following. 

They are the serial-parallel-conversion machines 44a4band 4c respectively. 
Graphic processing circuits 55a5band 5c. 
Parallel serial converters 66a6band 6c. 

[0026]Since the bit rate of an input output signal is 371 Mbpscommon use with the 
serial digital video treating part for NTSC of the conventional use is possible for 
the serial digital video treating parts 77a7band 7c. That isthe bit rate of the serial 
digital signal for NTSCSince it is [ in the case of a component signal / in the case 
of the usual 13.5 MHz sampling] 360Mbps in the case of 270Mbps and an 18-MHz 
samplingand it is the same frequency band mostlyprocessing becomes possible in 
the graphic processing circuit currently used by NTSC. 

[0027]This diverts the means of the serial digital video treating part for NTSC of 
use conventionallyand shows that the graphic processing of a Hi-Vision video 
signal is possibleand it is shown that simplification of a circuit and appropriation of 
resources can be performed. 

[0028]After graphic processing is performed by the serial digital video treating 
parts 77a7band 7cthe division serial signal PbYOPrand Y1 are outputted to the 
multiplexing part 9are returned to the original signal for Hi-Visionand are outputted 
as the output signal 22 for Hi-Vision. At this timeonly the graphic processing 
signal 32 corresponding to the division serial signal Pb is outputted to the timing- 
basis code primary detecting element 8 the division serial signal PbYOPrand among 
Y1The 2-word synchronized signal of multiplex SAV14 of multiplex EAV10 and 
"3FF" 4-word of "3FF"000000and "XYZ" which are synchronized signalsand 



"000" is detected. 

[0029]In the timing-basis code primary detecting element 8multiplex EAV10 
detected and multiplex SAV14 perform regeneration of the line number data of a 
video signal. The data of multiplex EAV10 extracted in the timing-basis code 
primary detecting element 8 and multiplex SAV14 and the multiplex line number 
data 1 1 of a video signal by which regeneration was carried out are inserted as the 
timing-basis code 36when the graphic processing signals 323334and 35 are 
compounded by the multiplexing part 9. 

[0030]When drawing 2 is referred to(A) shows the data format which the video 
signal for Hi-Vision standardized. HoweverlO bits was 1 word and it has written by 
word units (by a diagrama word is set to Tsand it is a notation). 
[0031]Quadrisect the signal of (A) into a time base directionand here only about 
multiplex EAVIOmultiplex line number data 1 1 multiple-error detected code data 
12multiplex ancillary data / undefined word data 13and multiplex SAV14. What was 
set as the data of "3FF"O0O000XYZand "3FF"and "000" is contained in Pb data 
of (B)Y0 data of (C)Pr data of (D)and Y1 data of (E)respectively. 
[0032]The data of the period of "3FF" in the signal of (B)(C)(D)and (E)000000and 
"XYZ" is data of multiplex EAV10 of a signal (A)and is inserting the data of these 
"3FF"000000and "XYZ" as it is. Although the information on the multiplex line 
number data 1 1 of a signal (A) and the multiple-error detected code data 12 is lost 
by insertion of this datathese information is easily renewable using the information 
on "XYZ." 

[0033]Since it has a synchronized signal independentlyrespectively and 
synchronizing separation is individually performed in a graphic processing 
partindividual processing of the divided signal of (BXO(D)and (E) becomes possible. 
About multiplex ancillary data / undefined word data 13and the digital effective 
line 15the time sharing of the signal of (A) is carried out to the signal of 
(B)(C)(D)and (E)respectivelyand it is inserted. 

[0034]As mentioned aboveafter carrying out the time sharing of the input signal 21 
for Hi-Visionit constitutes so that the timing-basis code 36 for timing may be 
inserted. 
[0035] 

[Effect of the Invention]As explained abovethe video-signal time sharing circuit of 
this invention quadrisects the video signal for Hi-Vision into a time base direction 
with serial digital dataSince it can obtain as a signal of four serial digital signals of 
371Mbpsit has the effect excellent in the economical efficiency in which the 
graphic processing part of the serial digital signal for NTSC can divert as it is. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing one embodiment of the video-signal time 
sharing circuit of this invention. 



[Drawing 2] Drawing 2 is a time chart explaining operation of this embodiment. 
[Drawing 3] It is a block diagram showing the conventional video-signal time sharing 
circuit. 

[Description of Notations] 

1 Demultiplexing part 

2 Timing-basis code primary detecting element 

3 Timing-basis code insert portion 
44a4b4c serial-parallel-conversion machine 
55a5band 5c Graphic processing circuit 
66a6b6c parallel serial converter 
77a7band 7c Serial digital video treating part 

8 Timing-basis code primary detecting element 

9 Multiplexing part 

10 Multiplex EAV 

1 1 Multiplex line number data 

12 Multiple-error detected code data 

13 Multiplex ancillary data / undefined word data 

14 Multiplex SAV 

15 Digital effective line 

16 Serial-parallel-conversion machine 

17 Graphic processing circuit 

18 Parallel serial converter 

21 The input signal for Hi-Vision 

22 The output signal for Hi-Vision 
23242526 division bit signals 

27 Synchronizing output signal 
323334and 35 Graphic processing signal 
36 Timing-basis code 



